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Figure 1. Maximum likelihood tree based on partial 23S rRNA gene sequences (415 bp), showing 
relationships between the representative sequence of the identical 23S rRNA gene from the 78 
Kordia SAGs (CFSAG39DCM) and members of the Bacteroidetes phylum. Only bootstrap values 
³ 70% are shown at the nodes. All the sequences have been retrieved from the JGI IMG 
Database.
Figure 2. BoxA sequences of Kordia SAG CFSAG39SUR and Kordia algicida OT-1 aligned to 
consensus Box A sequence for phylum Bacteroidetes.
Figure 3. Maximum likelihood tree based on same length partial RpoB aminoacid sequences, 
showing relationships between the consensus sequence of the 18 identical rpoB genes from the 
Kordia SAGs, the closest hits from the Ocean Microbiome Reference Gene Catalog (OMRGC) 
(Sunagawa et al., 2015) and other sequences retrieved from the JGI IMG Database. Cyanobacteria 

















































































































































































































































































































































































































































































Table 1. Samples used in this study.






(m) Latitude Longitude Ocean Kind of sample
Tara 












20 25 18.57 66.48 Indian Metagenomics
Tara 
Oceans 85SUR TARA_085 0.2-3 5 -62.03 -49.53 Southern Metagenomics
Tara 
Oceans 85DCM TARA_085 0.2-3 90 -62.03 -49.53 Southern Metagenomics
Tara 
Oceans 85MES TARA_085 0.2-3 790 -62.03 -49.53 Southern Metagenomics
Malaspina MP0326 20 0.8-20 4,000 -9.12 -30.19 Atlantic Metagenomics
Malaspina MP0327 20 0.2-0.8 4,000 -9.12 -30.19 Atlantic Metagenomics
Malaspina MP1493 82 0.8-20 2,150 -25.49 -179.52 Pacific Metagenomics
Malaspina MP1494 82 0.2-0.8 2,150 -25.49 -179.52 Pacific Metagenomics
Table 2. Primers used in this study.
Primer name Target gene Sequence (5’-3’) Reference
27F 16S rRNA gene 5’-AGRGTTYGATYMTGGCTCAG-3’ Page et al., 2004
907R 16S rRNA gene 5’-CCGTCAATTCMTTTRAGTTT-3’ Lane et al., 1998
358F 16S rRNA gene 5’-CCTACGGGAGGCAGCAG-3’ Muyzer et al., 1993
CF434R 23S rRNA gene 5’-CACTATCGGTCTCTCAGG-3’ Acinas et al. 2014
rpoB-F Beta Subunit of RNA polymerase (rpoB) 5’-ATTCCTTTYAARGGDTCDTGGAT-3’ This study
rpoB-R Beta Subunit of RNA polymerase (rpoB) 5’-CCAATGTTTGGTCCTTCT-3’ This study
PR-Flavo-F Proteorhodopsin 5’-GAYTAYGTWGSWTTYACDTTYTTTGTRGG-3’ Yoshizawa et al., 2012
PR-Flavo-R Proteorhodopsin 5’-GCCCAWCCHACWARWACRAACCARCATA-3’ Yoshizawa et al., 2012
Table 3. Genome quality estimations of FRA reference genomes using checkM (Parks et al., 
2015) and fetchMG (Sunagawa et al., 2013).
Table 4. FRA values of ten different metagenomes from expeditions Tara Oceans and Malaspina 























% of recruited 
reads per Mbp
TARA_039_DCM 0.2-1.6 25 141787219 197 6,95E-04 6,95E+02 6,26E+01 4,90E-04 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
TARA_039_DCM 1.6-20 25 176193015 66 2,33E-04 2,33E+02 1,69E+01 1,32E-04 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
TARA_039_MES 0.2-1.6 270 83476538 13368 4,71E-02 4,71E+04 7,21E+03 5,65E-02 172 6,07E-04 6,07E+02 9,28E+01 7,27E-04
TARA_085_DCM 0.2-3 90 151217436 3327 1,17E-02 1,17E+04 9,91E+02 7,76E-03 12 4,23E-05 4,23E+01 3,57E+00 2,80E-05
TARA_085_MES 0.2-3 790 134267400 145859 5,14E-01 5,14E+05 4,89E+04 3,83E-01 23284 8,21E-02 8,21E+04 7,81E+03 6,12E-02
TARA_085_SUR 0.2-3 5 143758287 600 2,12E-03 2,12E+03 1,88E+02 1,47E-03 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
MP0326 0.8-20 4000 16469268 1890 6,66E-03 6,66E+03 5,17E+03 4,05E-02 2063 7,27E-03 7,27E+03 5,64E+03 4,42E-02
MP0327 0.2-0.8 4000 23070154 19818 6,99E-02 6,99E+04 3,87E+04 3,03E-01 33385 1,18E-01 1,18E+05 6,52E+04 5,10E-01
MP1493 0.8-20 4000 20947396 1020 3,60E-03 3,60E+03 2,19E+03 1,72E-02 1074 3,79E-03 3,79E+03 2,31E+03 1,81E-02























% of recruited 
reads per Mbp
TARA_039_DCM 0.2-1.6 25 141787219 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
TARA_039_DCM 1.6-20 25 176193015 1179 2,35E-04 2,35E+02 1,70E+01 1,33E-04 6 1,20E-06 1,20E+00 8,66E-02 6,78E-07
TARA_039_MES 0.2-1.6 270 83476538 496 9,88E-05 9,88E+01 1,51E+01 1,18E-04 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
TARA_085_DCM 0.2-3 90 151217436 35259 7,02E-03 7,02E+03 5,93E+02 4,64E-03 15 2,99E-06 2,99E+00 2,52E-01 1,98E-06
TARA_085_MES 0.2-3 790 134267400 10183 2,03E-03 2,03E+03 1,93E+02 1,51E-03 23 4,58E-06 4,58E+00 4,36E-01 3,41E-06
TARA_085_SUR 0.2-3 5 143758287 54922 1,09E-02 1,09E+04 9,72E+02 7,61E-03 13 2,59E-06 2,59E+00 2,30E-01 1,80E-06
MP0326 0.8-20 4000 16469268 391 7,79E-05 7,79E+01 6,04E+01 4,73E-04 4 7,97E-07 7,97E-01 6,18E-01 4,84E-06
MP0327 0.2-0.8 4000 23070154 775 1,54E-04 1,54E+02 8,55E+01 6,69E-04 7 1,39E-06 1,39E+00 7,72E-01 6,04E-06
MP1493 0.8-20 4000 20947396 290 5,78E-05 5,78E+01 3,52E+01 2,76E-04 1 1,99E-07 1,99E-01 1,21E-01 9,51E-07























% of recruited 
reads per Mbp
TARA_039_DCM 0.2-1.6 25 141787219 1852 3,46E-04 3,46E+02 3,11E+01 2,44E-04 2 3,73E-07 3,73E-01 3,36E-02 2,63E-07
TARA_039_DCM 1.6-20 25 176193015 1072 2,00E-04 2,00E+02 1,45E+01 1,14E-04 3 5,60E-07 5,60E-01 4,06E-02 3,18E-07
TARA_039_MES 0.2-1.6 270 83476538 773 1,44E-04 1,44E+02 2,21E+01 1,73E-04 4 7,47E-07 7,47E-01 1,14E-01 8,95E-07
TARA_085_DCM 0.2-3 90 151217436 40385 7,54E-03 7,54E+03 6,37E+02 4,99E-03 18 3,36E-06 3,36E+00 2,84E-01 2,22E-06
TARA_085_MES 0.2-3 790 134267400 11502 2,15E-03 2,15E+03 2,04E+02 1,60E-03 16 2,99E-06 2,99E+00 2,84E-01 2,22E-06
TARA_085_SUR 0.2-3 5 143758287 66201 1,24E-02 1,24E+04 1,10E+03 8,60E-03 19 3,55E-06 3,55E+00 3,15E-01 2,47E-06
MP0326 0.8-20 4000 16469268 408 7,62E-05 7,62E+01 5,91E+01 4,62E-04 1 1,87E-07 1,87E-01 1,45E-01 1,13E-06
MP0327 0.2-0.8 4000 23070154 841 1,57E-04 1,57E+02 8,69E+01 6,81E-04 5 9,33E-07 9,33E-01 5,17E-01 4,05E-06
MP1493 0.8-20 4000 20947396 297 5,54E-05 5,54E+01 3,38E+01 2,65E-04 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00























% of recruited 
reads per Mbp
TARA_039_DCM 0.2-1.6 25 141787219 2516 6,24E-04 6,24E+02 5,62E+01 4,40E-04 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
TARA_039_DCM 1.6-20 25 176193015 1275 3,16E-04 3,16E+02 2,29E+01 1,79E-04 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
TARA_039_MES 0.2-1.6 270 83476538 631 1,57E-04 1,57E+02 2,39E+01 1,87E-04 3 7,44E-07 7,44E-01 1,14E-01 8,91E-07
TARA_085_DCM 0.2-3 90 151217436 33545 8,32E-03 8,32E+03 7,03E+02 5,50E-03 0 0,00E+00 0,00E+00 0,00E+00 0,00E+00
TARA_085_MES 0.2-3 790 134267400 8445 2,09E-03 2,09E+03 1,99E+02 1,56E-03 1 2,48E-07 2,48E-01 2,36E-02 1,85E-07
TARA_085_SUR 0.2-3 5 143758287 50153 1,24E-02 1,24E+04 1,11E+03 8,65E-03 1 2,48E-07 2,48E-01 2,20E-02 1,73E-07
MP0326 0.8-20 4000 16469268 431 1,07E-04 1,07E+02 8,29E+01 6,49E-04 1 2,48E-07 2,48E-01 1,92E-01 1,51E-06
MP0327 0.2-0.8 4000 23070154 869 2,16E-04 2,16E+02 1,19E+02 9,34E-04 8 1,98E-06 1,98E+00 1,10E+00 8,60E-06
MP1493 0.8-20 4000 20947396 261 6,47E-05 6,47E+01 3,95E+01 3,09E-04 2 4,96E-07 4,96E-01 3,02E-01 2,37E-06
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